The effects of macrophage-stimulating protein on the migration, proliferation, and collagen synthesis of skin fibroblasts in vitro and in vivo.
Macrophage-stimulating protein (MSP), an important cytokine with multiple functions, is highly expressed in adipose-derived stem cells-conditioned medium (ASC-CM). ASCs can effectively promote wound healing through paracrine mechanism, suggesting that MSP may play a critical role in wound healing. Through binding to its receptor, RON (Receptuerd'OrigineNantaise, also called macrophage stimulation 1 receptor; MST1R), it can activate epithelial cells and work as an inflammatory mediator. In this study, we found RON was also expressed on dermal fibroblasts and investigated the effects of MSP on proliferation, migration, and collagen synthesis of fibroblasts. With the treatment of different concentrations of MSP (0, 1, 10, 20, 50, and 100 ng/mL) on fibroblasts, proliferation, migration, and collagen synthesis were analyzed by Cell Counting Kit-8 (CCK-8), transwell and real-time polymerase chain reaction. Under the treatment of MSP, the migration, Collagen I, III synthesis, and matrix metalloproteinase-1 (MMP-1) mRNA expression of fibroblasts were upregulated significantly, although there was no effect on fibroblasts proliferation, and the optimal concentration of MSP for migration and collagen synthesis was 10 ng/mL. In the in vivo study, 10 ng/mL MSP was applied to full-thickness skin wound with bacterial cellulose membranes, and this treatment could accelerate the wound healing rate and increased the collagen synthesis of wound sites. This study suggested that MSP appears to promote the migration of fibroblasts, enhances collagen synthesis and remodeling, and effectively improves wound healing.